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1 2 
 invention rlas to the mctre 0f t bas beén suggested that -a Conventi0l 
steel .and it relas paticlatly t0 împrove b0ttom blow type of coverter can be med 
 converters for treating molten fi t0 conVCt, such a way that both a bottom and a side blow 
if into Steel. is.obtged by .tflting the conveer so that some 
For many years, conCS ùse heprouc- 5 0f . botom -tuyères are sposed ave the 
tion of steel bave been essetially .chaed surface oI :the Charge  he converter. Th 
despite the fact that hesé piorconVerters bave expeent  notvery practical, .however, for the 
been known  bave cer éréfi ëfoe. reason hgt 'thé .chge mt be kept ve small 
The botm b!ow Béemer c0nverr is .stffi a  order hat a reasoble tflting mordent of 
large pear shaped chamber, as invèntêd bY Be- 10 he Convrter wi expose Some o the bottom 
semer, havg a pouring nose af one en throUgh tuyères ábove the 1evel oî the charge. Under 
which the bn . charged an the steël  d- these circtances, on a small charge can be 
charged by tiltg the conver.ter about tru0 ttéated ïn he converter as compared th the 
whîch are perpendicular t0 he à o hê cham- Char when :the c0nVerter - used  the normal 
ber. The blowg a is îtrodCedby mêans Of 15 way. 
tuyères in the botom ofthe c0n.vëer so that the It. Ctear tha .the pir -tes of pear -shape 
air  forced uwardly through the charge there- convet 'hve lef- cosideràble tobe desefl 
by convert the carb0n  the-on rb darbon PariCulrly rom the standpot of producing a 
monoxide with the gëneration Of béat by combus- relaivèl.y nïçrogeniree steel af a :igh produc- 
tion of sicon and carb0n, and the mre or Iess 20 tion-capaeity. 
comlete removal of both from e ehage: In- An ëb:jeCt o the ,resent invétion  to ro- 
asmuch as air which  normàll e blowg vide 'a.-converr for producg steel  which 
the char coists largely of nitmgen, there B a Very:close contr01 0f temperature, and treating 
a tendency for the trogen to e ábrbed  the rime .with restant low trogen absorption may 
melt. e amount of niogebsod  e- 25 be 0btaed :wfle handl .a relativey large 
end uon a number of radars, i. e. th de,per VolUmeof he ïren-f.cenversion in sel. 
the bath, the higher he pressë, the ïoer te Anoher 0b]eCt6f .the ventn  to provie 
psage of air through the mlte metal, .Hemore a -Conveet in -which much -larger quantifies 
nitrogen that  picked  y the mëIt.   scrap cn be-e in hè production of he steel 
objectionable sce a retativê minu .iogën 30 thon with:he-piortes ofconrters and which, 
content nders the Bëssemer stel britie and at the saine :e, permits the desirable Close 
produces undesable effec  eflnalpr0duct. c0rel 0t the tréatg .c0diti0. 
Moreover, a great deal of héat- lostbythe- A .stfll urther 0bject of thé vention  to 
ing of carbon monoxide  carbon dioxide 'aU the proie .a .converer having the tu.yères arranged 
nose of the converter, form the well known 3 there in Such a .waY that the blowing of the 
Bessemer flame. Th hh carbon moode charge can .be-stoed at any té  permit 
content  normal sce, the 'amount of a is samples fo be taken and additio to bWruade 
introduced to the botom ot the molten bath, Wighout : an.y way :endangerg the blow 
where, af the prevang .high mperdures, nO eai0nbycloggingof the tuyès. 
CO can ext in the presenceuf carbon and thère 40 Another object of the ventiun is to rovtde 
fore combustion  complete andoy to cb ter ,c0olefl,elemens  the converr lig to 
monoxide. Due to the fact.that the .heat avafl- pr0ct it agas-.impingg slag and flames. 
able in the converter îs rather lied, 'he Another object it0.m0ut the tes.a-water 
amont of scrap that can be melted  he c0n- . co01ed-frame s0 :tht :they may be eily replaced 
vexer îs ao lted. 45 and/or Change. 
Another less dely ed -tyPe of oevetet i Other objec of the invention willbeeome 
the side blow type. In thtYpë df:onvèrter,:he p-äret:frëm thé :follwing desciptionof:atical 
blowing air is introduced thr0ugh tuyères near form of converter eming thepeSent lnen- 
the sfe of the charge. There  much.10Wer tion. 
trogen absorption, but thi te 'of conver£er 50 In accordance ith the present înveon, 
caot hadle a large charge, admur, be hve povifled  c0nvte hich  'in.he.I0rm 
cause the a  oduc near the"saoe, a of a cylinder mounted for rotation ab0ù i axis, 
relatively grear lowg te B require  he,lger-being,p0Sed-in a sUtanally.:h0ri- 
remove the purities "than with the 'coven- zont plane so that the cylindrical convetoe 
tional botmblow te.  be-:r0dked ack .and th- Det .£he-ïto- 
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vention which may be made in any desired size 
suitable for the purpose. Thus, such converters 
may range in size from 25 tous capacity or smaller 
fo 100 or more tous if desired. The converter in- 
5 cludes a cylindrical metal shell 18 which is pro- 
vided with curved end portions i! and 2 a]so 
formed of steel or other simflar metal, the entire 
shell being provided with a heat resistant lining 
3 of brick or other snitable materiaL At about 
]o the nnid-Portion of the shell is provided the charg- 
ing and discharging nose portion 4 of the con- 
veïter which, as shown in FOEg. 2 is tapered. The 
nose portion i 4 may be formed of a conical metal 
shell ! 5 provided with a refractory lining ! 6, and, 
  if desired, may be provided with a removable lip 
portion 7 which is joined to the remainder of 
the nose portion  by means of suitable inter 
connected flanges ! . 
Near the opposite ends oP the shell 8 are .pro- 
2 vided the tracks 9 and 28 which are generally 
sector or arcuate shaRe. ach of the tracks, for 
example track 8, may cousist of an arcuate inner 
hand member 2 , welded or otherwise secured to 
the shell 8, and an outer concentric banal mem- 
5 ber 2 which is retained in spaced relation to the 
hand 2! by means of a series of spacer plates  
and 2 which forma rigid and strong supporting 
structure. The tracks 9 and 28 are mounted on 
antifriction supports. Each of these supports 
o includes a plurality of rollers 25 which are rotat- 
ably mounted on shafts 2 extending between a 
pair of arcuate side plates 27 and 28 which form, 
in effect, races for the rollers. The rollers 2 are, 
in turn, supported upon the heavy base member 
. ï9 which, as shown in Figs. 1 and 2, bave arcuate 
tracks - upon which the rollers  roll. 
The converter may be rocked around its axis 
by means of an arcuate rack -! located at about 
the raid-portion of the shell , this rack engag- 
40 ing a gear -2 which is driven by meaus of a speed 
reducing mechanism -% and an electric motor  
or other equivalent device. The motor is prefer- 
ably of the reversing type so that the converter 
can be rocked back and forth. 
As best shown in Fig. 2, the converter is pro- 
vided with a bustl pipe  extending along and 
connected to one side of the shell , this pipe 
cornmunicating with a plurality of tuyères $ 
which extend through the side of the converter, 
50 and in the position shown in Fig. 2, are directed 
upwardly toward the surface of the charge C in 
he converter. The bustle pipe 5 is connected at 
its opposite ends to tubular members 7 and  to 
which air or air and oxygen is supplied through 
55 suitable rotmoE couplings (hOt shown). The 
members 37 and 8 are connected to the bustle 
pipe  by means of the radially extending pipes 
$9.. If desired, several such bustle pipes and 
sers of tuyères may be arranged around the con- 
o verter. 
As evident from Fig. 2, the converter can be 
rotated into a position in which the nose portion 
I is disposed to approximately a 30 ° angle from 
the horizontal plane in order to receive acharge. 
c5 Also, as evident from Fig. 2,  the converter can be 
rotated to bring the. nose 4 into a downwardly 
inclined position to discharge-the molten steel 
from the converter. 
 In the blowing position, which is shown in Fig. 
ï0 2 the converter is rocked so that the nose portion 
 is disposed counterclockwise from the vertical 
inordér to dispose the tuyères either _below or 
above the surface of the charge or partly below 
  and partly above as required. In this way, a con- 
75 trolled blowing can readily beobtained to make 

3 
duction of a charge into the converter and to dis- 
charge the steel therefrom. 
A particular feature of the converter is the pro- 
vision of tuyères extending lengthwise of the con- 
verter, these tuyères being so positioned that t_hey 
may be rocked into positions above or below the 
level of the charge in the converter or so that 
they are disposed above and below the surface of 
the charge in thé converter. Preferably, such 
blowing tuyères are mounted along only one side 
of the converter so that when the converter is 
rocked into the charging and discharging posi- 
flous, the tuyères will be disposed entirely above 
the level of the charge thereby permitting 
samples to be withdrawn and also preventing the 
metal from clogging the tuyères if the blowing op- 
eration is discontinued during sample taking. 
Another feature of the invention is the pro- 
vision of a novel cooling arrangement for the 
tuyères so as fo prevent them from being de- 
stroyed or damaged îrom the intense heat with- 
in the converter. 
A converter of the type described genera!ly 
above bas ntumerous advantages, the principal one 
being the close control of the blowing operation. 
Thus, during the initial blowing operation, it is 
possible to dispose the tuyères so that they are 
completely or partially below the surface of the 
charge in the converter. When the tuyères are 
disposed completely below the surface, the blow- 
ing operation is similar fo that with the conven- 
tional Bessemer converter. If part of the tuyères 
are disposed above the level and part below, the 
combined effects of side blowing and bottera blow- 
ing are obtained. Under these conditions, there 
is a rapid conversion of the carbon to carbon 
monoxide in the charge and a very rpid burning" 
of the carbon monoxide to carbon dioxide at the 
surface of the charge which results in the genera- 
tion of greater heat, therby permitting greater 
amounts of scrap fo be introduced into and 
melted in the charge. The inclusion of large 
quantifies of scraP greatly facflitates the produc- 
tion of steel and increases the rate of production. 
Iore0ver, by blowing a part of the air above the 
surface, a much smaller amount of nitrogen is 
absorbed in the steel, for only a part oP the blast 
is in intimate contact with the steeL In addi- 
tion to the foregoing, the arrangement is such 
that the amount of oxygen supplied to the 
charge may be closely controlled, and, if desired, 
oxygen may be added directly to the air thereby 
increasing the oxygen content of the blast to gen- 
erate more heat and this enriched blast wfll also 
further reduce the tendency of the metal to 
sorb nitrogen. 
For a better understanding of the present in- 
vention, reference may be had to the accompany- 
ing drawings, in which: 
Fig. 1 is a view in side elevation and partly in 
longitudinal section of a typical form of converter 
embodying the present invention; 
Fig. 2 is a view in cross section taken on line 
2 of Fig. 1 with the  converter shown in the 
bowing position; 
Fig. 3 is a view in elevation of one of the tuyère 
assemblies of the converter; 
Fig. 4 is.a view in section taken on line 
of Fig. 3; 
Fil. 5 is a view in section taken on line 
of Fig. 4; and 
Fig. 6 is a view in section taken on line 
of Fig. 3. 
Figs. 1 and 2 of the drawings illustrate a typi- 
cal form of converter embodying the present in- 



the bestuse of the heat avaltable in the carbon 
and fo reduce nitrolen .absorption to a mirRmum. 
Inasmuch as the .tuyères .are subjected.t0 ll- 
tense -heat, provision .ts ruade for cooling thèse 
tuyères as described hereinafter. 
A suitable tuyère arrangement and coolingsys- 
rem thereforè is shown in Figs. 3 to 6. As llus- 
trated in Fig. 3 each of the tuyère assemblies 
having the several tuyères ,36 may include a gen- 
erally hollow box-like member 48 havlng an ar- 
cuate frame-like front plate 4 which is adapted 
to overlie the portions of the Shell  8 adjacent an 
opening 42 through the wall of the converter. As 
many such openings may be provided as may be 
required to accommodate the several sets of 
tuyères 36. The shell 8 is provided with upper 
pairs of lugs 4--43 and lower pairs of lugs 44--44 
which are received in notches 4§--4§ and 46--46, 
respectively, in the front plate 4. Cross pins 41 
extend through thèse lugs te retain the frame 48 
in posion. 
The openins 42 in the walls of the converter 
converge inwardly on generally radial lines and 
receive snugly the hollow housin 4 a which ex- 
tends rearwardly from the front plate 4 . As best 
shown in Figs. 5 and 6, the housing 4la is gen- 
erally rectangular in cross section. Also, as shown 
in Fig. 4, it has an upper hollow wall portion 4lb 
and lower hollow wall portion 4 Ic whlch are sub- 
stantially coextensive in length with the thick- 
ness of the wall of the converter, and an open 
inner end portion 49. 
The hollow center portion of the member 40 
has a 1211er §0 of tuyère brick through which ex- 
tend the parallel tuyères 36 referred te above. 
These passages are substantlally perpendlcular 
to the inner face 49 of the box and communicate 
¢ith the bustle pipe 3§ which is disposed on the 
outside of the shell. 
The tuyères are cooled ,by introducing water 
inte the tuyère box 40 around the brick filler 50. 
As shown in Figs. 3 and 4, water may be Intro- 
duced through the opening 52 in the lower left- 
hand corner of the frame 41 so that it flows 
through the hollow wall portion 4tc of the box 
.upwardly through the side passages 54 and '55 
in the hollow side walls 51 and 53, then into the 
hollow top portion 4rb and along the hollow side 
walls 51 and 53 te the discharge ourlet 59 in the 
OEtpper right hand corner of the frame 41. Each 
of the hollow side walls 51 and 53 may be pro- 
vided wlth a downwardly extending partition .50 
so that the water follows the path shown gen- 
erally in dotted lines in Fig. 4, thereby assuring 
circulation of water around the entire outside of 
the tuyère brick flller in the box. In order te 
avoid trapping of steam or air in front of the 
partition 50, it may be provided wtth a vent open- 
ing 51 through which the air or steam can escape 
te the water outlet 59. 
The above-described tuyère construction has 
the advantage that cooling water may be circu- 
lated continuously around the tuyères so that de- 
struction of the tuyères by overheating ls to a 
large extent overcome. The water may be in- 
troduced into the openings 52 through a cooling 
water line 52 shown in Fig. 2 and discharged 
through a cooling water discharge line 53 extend- 
ing lengthwise of the ,bustle pipe 35. 
The tuyères can be attached to and detached 
from the converter to permit their repair or re- 
placement. To facflitate removal of the tuyères, 
the front frame member 41 may be provided with 
the ears 55 and 51 on its opposlte sides, as shown 
in Fig. 3, in vhich are mounted set screws $3 and 

59 which may.be-turned up.agalnst the shel! of 
the converter to force the tuyère box 4.0 out of 
the opening 42. 
Water-cooled elements 40a, slmilar in construc- 
5 tion to the above-described tuyère boxes 40, but 
imperforate, are inserted in the concerter lining 
opposite the tuyères 35, as shown in Fig. 2, in 
order te protect the liniBg agalnst impinging slag 
and flame. 
10 The above-described converter permits a more 
precise control of the blowing conditionS within 
the.converter, for as indicated above, the action 
of the blast on the charge may be changed from 
a bottom blow to a top or side blow operation, 
15 and, more particulariy, a very closely controlied 
combined top and bottom blow can be produced by 
suitably positioning the tuyères with the result 
that the amount of nitrogen absorbed in the 
charge can be held to the desired minimum while 
2o the amount of avaflable heat for melting scrap 
and other purposes may be very su,bstantially in- 
creased. Moreover, by arranging the converter 
horizontally, a very large charge in proportion to 
the size of the converter can be handled quickly 
2. and efliciently. 
The apparatus may be provided with suitable 
controls whereby oxygen can be added to the 
blowing air and may be adjusted 'so that a prede- 
termined proportion of added oxygen can be 
3o maintained in the blowing air once the control 
mechanism has been set for oPtimum operating 
conditions. In this way, if is possible fo obtain 
a much closer control of the blowing operation 
than with the prior types of blowing devices in 
35 which a high degree., of skill by the oPerator is 
required. Moreover, the arrangement of the 
tuyères in the side of a rockable converter of this 
type permits freedom of sampling and freedom 
of discharge of the blown charge with the blast 
40 cut off without danger of clogging the tuyères by 
freezing of the molten metal therein. Moreover, 
damage to the tuyères by high temperatures is 
largely overcome by the water cooling system pro- 
vided in this converter. 
45 If will be understood that the converter is sus- 
ceptible to considerable modification, and that, 
if desired, one or more rows of tuyères may be 
provided in the converter. Accordingly, the form 
of the converter dtsclosed herein should be con- 
50 sidered as fllustrative of the invention and hot as 
limiting the .scope of the following claim. 
I claim: 
A converter for producing steel comprising a 
cylindrical chamber for receiving a charge of iron, 
55 a refractory lining in said chamber, means for 
supporting said chamber for rocking movement 
about its axis with the latter in a horizontal plane, 
a charging nose portion at about the raid-portion 
of said chamber, a wind box extending length- 
60 wise of and flxed to the outside of said chamber, 
a row of tuyères connected te said wind box for 
directing air inte the chamber, said tuyères coin« 
prtsing aframe member having hollow walls de- 
flning a space extending from the front to the 
6 ,back of the frame member, a tuyère brick filling 
in said space having tuyère openings there- 
through, and means for circulating cooling water 
through said hollow walls te cool said filling; a 
water cooled member opposite to said tuyères and 
70 adjacent to said nose portion te protect said lin- 
ing against impinging slag and fiame, and means 
for rocking said chamber ,between a position in 
which the tuyères are disposed entirely below the 
surface of the charge and the nose portion is di- 
7 rected upwardly, and a position in which the nose 
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is directed downwardly and the uyères are en- 
tirely above the surface of the charge. 
HER1VIAN A. BRASSERT. 
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